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NATIONAL

FOREWORD

This Indian Standard ( Part 38 ) ( Second Revision ) which is identical with IEC Pub 50 ( 421 ) ( 1990 ) `International electrotechnical vocabulary - Chapter 42 1 Power transformers and reactors', issued by the International Electrotechnical Commission ( IEC ), was adopted by the Bureau of Indian Standards on the recommendation of Basic Electrotechnical Standards Sectional Committee and approval of the Electrotechnical Division Council. This Indian Standard ( Part 38 ) was first published in 1973 and the first revision was done in 1977 and covered vocabulary relating to transformers only. This second revision has been undertaken to cover the vocabulary relating to both transformers and reactors and also to align it with the international practice. Only the English text given in the IEC publication has been retained while adopting Standard, and as such the page numbers given here are not the same as in IEC publication. as Indian

IS 1885 (Part 38) : 1993 11x Pub 50 (421) (1990)

Indian Standard

ELECTROTECHNICAL
(

VOCABULARY
AND REACTORS

PART 38 POWER TRANSFORMERS

Second

Revision )
GENERAL TERMS

SECTION 421-01 421-01-01 power transformer A stalic piece of apparatus with two or more windings
which, hy electronlagnetic induction, transfi)nus 21 sys-

Notes.

I-

(iencrally.

core-type

transformers

incorporate

concentric

tenl of alternating voltage and current into another system of voltage and -current usuillly of diflcrcnl values and at the same frequency for the purpose of transmitting electrical power. 421-01-02 series reactor A reactot intended for series connection in a network, either for linding the current under fault conditions or for load-&ring in parallel circuits. 421-01-03 shunt reactor A reactor intended for shunt connection
current.

windings.

2 clearly the

Since, within of use

there these

are

types is

of

transformer

which Generally i.e.

do not they

come can be or has

the categories terms the type whether return

of "core-type" deprccakd. of windings. or not the

and "shell-type", "concentric" circuit

avoided "sandwich" unwound

by indicaling and/or Imagnetic

magnetic

paths.

421-01-08 core-type reactor (deprecated) A reactor in which the magnetic circuit lakes the fom of colunm (legs).

in a network

Note. clearly the

use

Since within of these

there terms

are is

types

of

reactor

which

do

not

come ". be has can

to conipensate

for capacitive

the categories

of "core-type" deprecated. or not paths. the

and "shell-type Generally magnetic they circuit

421-01-04 arc-suppressiou coil

avoided unwound

by indicating magnetic

whctber return

A single phase neutral earthing reactor intended for compensating the capacitive line-to-earth current due lo a single-phase earth fault. 421-01-05 three-pliuse grouuding earthing transformer transformer (USA)

421-01-09 shell-type transformer (deprecated)

A transfomer where the packets of laminations fonuing the core and yokes surround the windings and enclose generally the major parts of them.
Notrs.

A three-phase transformer intended for connection in a network without a neutral, to provide an artificial neutral. 421-01-06 three-phase neutral reactor

1_' clearly

Generally,

shell-type

transformers

incorporate

sandwich

windings. Since within there the are types of of tran~formrr "core-type" which and do not come

categories terms is

"shell-type". they can be or ha.c

the use of
avoided "~ndwich" unwound

these

deprecated.

Generally i.e.

by indicating ,Ind/or magncttc

the type whether return

of windings. or no1 thr

"concenlric" circuit

A three-phase reactor intended for connection in a network without a neutral to provide an aritficial neutrdl. 421-01-07 core-type transformer (deprecated)

magnetic

paths

421-01-10 . shell-type reactor (deprecated) A reactor where the packets of laminations forniing the core and yokes surround the windings and enclose generally the major part of them.
1

A transformer in which the nlagentic circuit takes the form of colunms (legs).

IS 1885 (Part 38) : 1993 IN: Pub 50 (421) (1990)
Note. Since there are types of reactor which do not come 1 -In the case of oil-immersed transformers. not have a cushion of air ( or other gas). 2 --Sealed transformers these may or may

clearly within the categories of "core-type" and "shell-type", the use of these krms is deprecated. Generally they can he avoided by indicating whether or not the magnetic circuit has unwound magnetic return paths.

fall into two categories:

421-01-11 auto-transformer A transformer
c0n1111011 part.

a) transformers in which the total volume of oil, together with air (or other gas), or any combination thereof, remains constant over the temperature range.

in which at least two windings

have a

421-01-12 booster transformer series transformer (USA)

b) transformers in which the total volume of oil, together with air (or other gas). or any combination thereof, varies over the temperature range and this variation is accommodated by a sealed flexible container or a flexible membrane.

421-01-19 sealed reactor A reactor which is non-breathing, that is, so sealed that there cau be no significant interchange between its contents and the external atmosphere.
NOICS.

A transformer of which one winding is intended to be connected in series with a circuit in order to alter its voltage and the other winding is an energizing winding. 421-01-13 separate winding transformer having windings with no conunon

A transformer parts.
No/r. A separate

1 -In

the case of oil-immersed reactors, have a cushion of air (or other gas). reactors

these may or may not

2 -Sealed winding transformer wound having two windings may be designated a "double transformer".

fall into two categories: the total volume of oil, together remains with air (or over

a) reactors in which

421-01-14 oil-immersed type transformer

other gas), or any combination the temperature range.

thereof,

constant

A transformer of which the magnetic circuit and windings are immersed in oil. 421-01-15 oil-immersed type reactor

b) reactors in which the total volume of oil, air ( or other gas), or any combination thereof, varies over the temperature range and this variation is accommodated by a sealed flexible container or flexible membrane.

421-01-20 encapsulated-winding dry-type transformer

A reactor of which the magnetic circuit and windings arc immersed in oil. 421-01-16 dry-type trausformer
A transformer

A dry-type transfomer having one or more windings eucapsulakd with solid insulation. 421-01-21 encapsulated wiuding dry-type reactor its winding encapsulated

of which the magnetic circuit and windiugs arc not inunersed in an insulating liquid.

A dry-type reactor having with solid insulation. 421-01-22 non-encapsulated-winding

421-01-17 dry-type reactor Areactor of which the magnetic circuit and winding are not immersed in an insulating liquid. 421-01-H sealed trausformer A transformer which is non-breathing, that is, so sealed that there can be no significant interchange between its contents and the external atmosphere.

dry-type transformer

A dry-type transformer having none of the windings encapsulated with solid insulation. 421-01-23 non-encapsulated-winding dry-type reactor

Adry-type reactor having its winding non-encapsulated with solid insulation.

2

IS 1885 (Part 38) : 1993 IEC Pub 50 (421) (1990) SECTION 421-02 - TERMINALS 421-02-01 line-termiual A terminal intended for comtection to a line conductor of a nelwork. 421-02-02 ueutral termiuul ;I) For polyphase transformers or reactors and polyphase banks of single-phase transformers or reactors: The terminal(s) comtected to the common point (the neutral point) of a star-connected winding. b) For single-phase transformers or zigzag-connected or reactors:

The terminal intended for comtection to a neutral point of a network. 421-02-03 corresponding terminals

Terminals of different windings of a transformer, marked with the same letter or corresponding symbol.

SECTION 421-03 421-03-01
whdirig

WINDINGS

421-03-06 primary wiudiug A winding which, in service, from the supply network. 421-03-07 sfcoudary winding receives active power

The assembiy of turn5 forming an electric circuit associated with one of the voltages assigned to the transformer or to the reactor.
Note For a polyphase transformer or polyphase reactor, "winding" is the combination of the phase windings. the

421-03-02 phase wiudiug The assembly of lurns forming one phase of a polyphase winding. NO/L' - l`he
identifying term "phase winding" should the assembly of coils on a specific not be used for leg.

A winding which, in service, delivers active power to the load circuit. 421-03-08 auxiliary wiudiug A windhg intended only for a small load compared with the rated power of the transformer. 421-03-09 stabilizing winding

421-03-03 high-voltage winding

The winding having the highest rated voltage. 421-03-04 low-voltage The winding wiuding having the lowest rated voltage.

A supplementary delta-connected winding, especially provided on star-star or star-zigzag connected transformers to decrease the zero-sequence impedance of the star-connected winding. 421-03-10 commou wiuding The common former. 421-03-11 part of the winding of an auto-trans-

421-03-05 intermediate-voltage winding

series

winding

A winding of a multi-winding transformer having a rated voltage intermediate between the highest and lowest winding rated voltages.

The part of the winding of an auto-transformer or the winding of a booster transformer which is intended to be connected in series with a circuit.

IS 1885 (Part 38) : 1993 IEC l'ub 50 (421) (1990) 421-03-12 energizing winding windngs are arranged concentrically. 421-03-14 sandwich windings or parts of wind-

The winding of a booster transformer which is intended to supply power to the series winding. 421-03-13 concentric Al windings where the windings or parIs 01

An arrangement where the windings ings are arranged axially. NC,re. Normally

trrrangcnwnt

the windings would ix sub-divided.

SECTION 421-04 421-04-01 rated voltage of a winding The voltage assigned to be applied, or developed at no-load, between the litle tertklals of a winding of a polyphasc transformer or reactor, or between the tenninals of a winding of a single-phase transk)rrner or reactor. 421-04-02 rated voltage ratio (of a transformer) The ratio of the rated voltage of a winding to the rated voltage of another winding associated with a lower or equal rated voltage. 421-04-03 rated frequency The frequency at which the transfornler designed to operate. 42 l-04-04 rated power or reactor is

IWI'IN(;

by the rated voltage of the winding and by an appropriate phase faaclor. 42 I-04-06

a) of a series reactor: The continuous signed. current for which Ihe reactor is de-

b) ofa three-phase neutral reactor or three-phase earthing transformer: The continuous current in the neutral for which the equipment is designed when it is supplied at its rated voltage and frequency. 421-04-07 rated short-time current a) of a series reactor or single phase nrutral earthing reactor:

Aconventional value of apparent power, establishing a The fault current which the reactor is designed to carry basis for the design of a transfomler, a shunt reactor or for a specified duration. an arc-suppression coil, the manufacturer's -es and the tests, determining a value of the rated curreiit ?@f a three-phase neutral reactor or earthing trattsthat tnay be carried with rated voltage applied, under fornier: specified conditions.
Note. - Both windings of a two-winding transformer have the same rated power, which by definition is the rated power of the transformer. For multi-winding transformers the rated power for each of the windings may differ.

The current in the neutral which the apparatus signed to carry for a specified duration. 421-04-08 rated current

is de-

421-04-05 rated current (of a winding of a transformer or shunt reactor) The current, flowing through a line tennina ofa winding, derived by dividing the rated power ofthewinding

of an arc

swppression coil

The current which ihe apparatus is designed to carry for :I specified period when rated voltage is applied at rated frequency with the reactorarranged for maximum current.

IS 1885 `(Part 38) : 1993 IEC Pub 50 (421) (1990) SIWTION 421-05-01 tappiug tap 421-05 -TAPPINC;S

-divided by the tapping factor of the tapped winding if this is the low voltage winding. 421-05-09 made at some intermediate point in a
tapping duty

A connection winding.
421-05-02 principal

tappiug

The nutnerical values assigned to the quantities (voltages, currents, err.) which are used for a given tapping connection as a basis for the manufacturer's guarantees and, in the certain cases, for the tests.
421-05-10 tapping quantities

The tapping to which the rated quantities are related. 421-05-03
tapping factor

The ratio (/d / UN (tapping factor) or 100 ud / UN (lappittg factor expressed as a percenhge). where: UN is the rated voltage of the winding Ud is the voltage which would be developed at no-load at the tertttinals ofthe windittg connected on the tapping concerned, by applying rated voltage to att utttapped winding. N0rr. - `l'hc lapping
factor expresses the relative value ol` the "cffeclive number of turns" of the tapped winding at the relevant tapping. lhe basis 1 being the effective number of turns of this winding at the principal tapping.

Those quantities the ttuttterical values of which define the tapping duty. The tapping quantities include for each wittdittg attd for each tapping: a) a tappittg voltage, b) a tappittg power, c) a tappittg current. Note. Tapping quantities are related IO a given tapping conand apply therefore to any winding.

nection of the transformer

including any untapped winding.

421-05-11 tapping voltage of a winding

421-05-04 plus tapping

A lapping whose Iapping factor is higher kan 1. 421-05-05
niiuus tappiug

The voltage assigtted to be applied or developed at no load between the line lertninals of a wittding of a polyphase tratsforttter or between the tcrtttinals of a wittding of a sittgle phase transformer, for the relevant tappittg of the transformer. 421-05-12 tapping
power of a windiug

A lappittg whose tappittg factor is lower thatt 1. 421-05-06 tapping step The difference betweett the tapping factors, expressed as a percentage, of two adjacent tappittgs. 421-05-07 tapping range

A cottvetttiottal value of apparent power, est@ishittg for the relevant tapping connection of the tumfortncr a basis for the tttattufacturer's guarantees and, in certaitt cases, for the test. 421-05-13
tapping current of a wind&

The variation range of the tappittg factor expressed as a percetttage compared with the value "100".
Notr. If this factor ranges from 100 +n to 100 4, or I a% if o = b. the tapping

The current ing derived ing by the appropriate 421-05-14 full-power

flowing through a line terminal of a windby dividing the tapping power of the windtapping voltage of the wittding and by an phase factor. tapping

range is said to be +~o/o 4%

421-05-08 tapping voltage ratio (of a pair of winding)

A tapping whose tapping power is equal to the rated power.
421-05-15 reduced-power tapping

The ratio which is equal to the rated voltage ratio: - tnultiplied by the tapping factor of the tapped winding if this is the high voltage winding.

A tapping whose tapping power is lower that1 rated power.

IS 1885 (Part 38) : 1993 IEC Pub 50 (421) (1990) SECTION 421-06 421-06-01 no-load loss The active power absorbed when a given voltage ai rated frequency is applied to the terminals of one of the winding(s), the other winding being open circuited.
No/r. Normally the applied voltage is the rated voltage the eoergisrd winding, if filled wiih tappings. is connected its principal tapping. and on

LOSSES AND NO-LOAD CURRENT b) of multi-winding transfomers, related to a certain pair of windings ( for the principal tapping): The active power absorbed at rated frequency when a current flows through the line terminal(s) of one of the windings of the pair, corresponding to the srnallerofthc rated power values of both windings of that pair, the teminals of the other winding of the same pair being short-circuited, any winding of the pair fitted with tappings being connected on its prinicipal tapping and the renlaining wInding being open-circuited. N0/P.Y.
1 -The load loss can also be considered for lappings other than rhe principal tapping. The reference currenr of' two-winding tranSformus is. for any tapping, rqual to the tapping current. For multi-winding transformers. the rcfcrencc current or refrrencc power are rclakd IO a slxcified loading combination. 2 -The load loss is normally ence tcmpcraturc. related IO the appropriate refer-

421-06-02 no-load current

The current flowing through a line terminal of a winding when a given voltage is applied at rated frequency fhe other winding(s) being open-circuited.
NOlCS. 1 - Normally the applied voltage is the rated voltage energized winding, if fitted with tappings, is cnrnectcd principal tapping. 2 The no-load current of A winding current is often and the on ils

421-06-04
as a

eq.s.?ssed

supplementary

load loss

lxxcentagc

of rhc rated

of the same

winding.

421-06-03 load loss

The loss figure given by subtracling the I'R loss (corrected to the appropriatr reference temperature) from the load loss.
Nofr. - I< is equal to the dx. resistance.

a) of two-winding ping):

transformers

(for the principal tap421-O&05 total losses The sun1 of the no-load loss and the load loss.
No/r. - For multi-winding a specified loading Iransformers. the total losses refer to

The active power absorbed at rated frequency wherl rated current is flowing through the line terminal(s) of one of the windings, the terminals of the other winding being short-circuited, and any winding fitted with tapping being connected on its principal tapping.

combination.

SECTION 421-07 -

IMPEDANCE

VOLTAGE, SHORT-(:IRCUIT VOLTAGE DROP Note. `The value ence tcmprralure.

IMPEDANCE

AND

421-07-01 impedance voltage at rated current (for the principal tapping) a) of two-winding trausl'onners:

is normally

related

IO the appropriate

refer-

b) of multi-windinS pair ofwiuciiug:::

transformers,

related to a certain

The voltage required to be applied at rated frequency to the line terminals of a winding of a polyphase transformer, or to the terminals of a willding of a singlephase transformer, to cause the rated current to flow through these teminals when the tenuinals ofthc other winding are short-circuited. 6

The voltage required to be applied at rated frequency IO the lint termimis ofrm nfthc windings ofa pair for a polyphasc transformer, or to the tcminals of such a win&q for a single-phase tmnsfonuer, to cause a current to tlow through these teminals corresponding to the smaller of the rated power values of both

IS 18X5 (Fart 38) : 1993 IEC I'd, 50 (421) (1990) windings of that pair, the terminals of the other winding of the pair being short-circuited and the remaining winding(s) being open-circuited.
NO/P:;.

The arithmetic difference between the no-load voltage ofa winding and the voltage developed at the terminals of tlte saute winding at a specified load and power factor, the voltage supplied to (one of) the olher winding(s) being equal to:
-

1 - The various values related lo the appropriate 1 -The

for the different pairs refrrrncc temperature.

are normally

impedance voltage at rated curr~~~t is usually cxprcssed as ;Bpercen~agr of the raked voltage or the winding to which the voltage is applied.

its rated value if the transformer is connected OII the principal tapping (the no-load voltage of the former winding is then equal to its rated value):
i he tapping V()ltagc if the tra nsfonner 01?another lil]>]Iill~.

_

is connected

421-07-02
short-circuit in~petlatire of a pair of windings

This diffcrettcc is generally expressed as a pcrccntage of tto-load voltage of the fortttcr winding. Note.-- For multi-winding
tr;~ncformcrs. the voltage drop or rise depends no: only on thr load and power factor of the winding itself hut ;iiso on the load and power factor the other windings.

The cqttivalent star one of Ihe windings, in ohms per phase, lwcen the tertttinals ing is short-circuited.
NO/C. -This

connectiott itttpcdaucc related 10 thr a given tappittg and expressed at rated frequency, measured beof a winding whctt the other wittd-

of

421-07-04
zero-sequence

valur is normally related to the ;tppropriatc refer-

in~pedance (of a polyphase

wind-

ence temperature.

iug) The itnpcdancc, cxprmcd in ~ht~ per phase at rated frequettcy, between the lint ~ertninals of a polyphase star or xigiag-counccted winding ronnccted together and its mural tcrtninals.

.. 421-07-W voltq:e drop or rise for a specitied load couditiou voltage regulation for a specitied load conditiou

SECTION 421-08 421-08-01 trnlprrature rise between the temperature of the pati

TEMYEKATITIW IUSE under consideration and the tenrpcraturc ofthe cooling air or of the water at the inlake of the cooling eqttiptttettl, [or air-cooled or water-cooled trauslbmcrs or KYlCtOfi rcspectivcly.

The dilTcrence

SH:TION 421-09-01 highest voltage for equipment trabsformer or~reactor winding)

421-09 -

INSULATION 421-09-02

Urn (applicable to a

rated iusulation level The test voltages, under sprcified conditions, insulation is designed to withstand. that the

The highest r.tt1.s. phase-to-phase voltage for which a bausfornier or reactor witrding is designed in respect of ils insulation. No/r. - lInl is
insulation. the maximum value of the highest voltage of a system to which the winding m;~y IX connected. in respect its

a) rated lightning impulse and short duration power frequency withstand voliages. I>) rated lightning (phase-tec:trth). and switchin, ~1 impulse withstand voltages

of

7

IS 1885 (Part 30) : 1993 IEC Pub .50 (421) (1990) 421-09-03 uuifornt iusulatiou or of a reactor) of a wiudiug (of a transformer 42 l-09-04 non-uniform iusulation former or of a reactor) of a wiudiug (of a trans-

The insulation of the winding of a transformer or of a reactor whert all its ends connected to temiuals have the same power frequency wilhstand voltage to earth.

The insulatiott of the winding of a transformer or of a reactor when it has an end inlended for direct or indirect cnttnection to earth and is designed with a lower insulation Ieve, assigned to this earth or neutral winding end.

SECTION 421-10 -CONNECTIONS 421-10-01 star couuectiou Y connection wye couuecliou (USA) (USA) 421-10-05 opeu wiudiugs Phase wittdings of a polyphase trattsforntcr or reactor which are ttot itttercotutec'lcd within the transfortner or the reactor. 421-10-06 Scott connection A tttethod sittgle-phase three-phase versa. 421-10-07
Lklhwc

The wittdittg cottnecliott so arranged Ihat one ettd 01 each c$lhe phase windings of a polyphasc Iramformer or reactor, or of each ofthe wittdings for the sattte rated voltage of siagle-phase transformers or reactors associated in a polyphase bank, is cottnccted lo a conmon poinl, i.e. the neutral point, and the other cud to its appropriaCe line tertiiinal. 421-10-02 delta connection The wittding cottnectiott so arranged that the phase windings of a three-phase transforttter or reactor, or the wittdiugs for the satttc rated voltage of single-phase transformers or reactors associated in a three-phase hank, are connccred in series to l`ortu a closed circuit. 421-10-03 opeu-delta coanectiou The windittg cotttte'ctiott in which the phase windittgs of a three-phase Iransfortuer, or the windings for the sa tiie rated voltage of single-phase Iratafortncrs associated in a three-phase bank, are connected in series without closing one cortter of the della. 421- 1O-04 zigmg cotittection

of intcrcottnecting the windings of two trattsfortuers for the ~ransfortnation of voltages to two-phase voltages or vice

connection

A tttethod of cottttectittg the windings ol`a three-phase trattsforttter for the Iransfonnittio~~ of three-phase voltages to Iwo-phase voltages or vice versa. 421-10-08 phase displucemeut phase differeuce (for a trattsfortner) The angular difference between the phasors rcprescnting the voltages hetwcett the neutml point (real or imaginary) and the rnrrcsponding tertuinals of two windings, a positive-sequence Voltage systetn being applied to the high voltage tertninals, following each other in alphabetical sequence if they are lettered, or in numerical sequettce if they are ntnnbcred. The phasors are assumed to rotate in :I counter-clockwise sense. 421-10-09 couuectiou symbol A conventional ttotation indicating the connections of the high-voltage, intermediate-voltage (if any) attd low-voltage windings and their relative phase displacetnent(s) expressed as a conibinalion of letters and clock-hour figure(s).

The wittdittg connection in which one end of each phase winding of a polyphase trattsfortuer or reactor is conttecred to a cotntttnu point, i.e. the neutral point, and each phase wittding consists of two parts in which phase-displaced voltages are induced.

IS 1885 (Part 38) : 1993 IEC: Pub 50 (421) (1990) SEC'I'ION 421-11 421-11-01 ON-LOAD TAP-CHANGERS

421-11-08 set of contacts

A pair of individual fixed
coluhination taIlcously. 421-I l-09
rmiii cont;rcts
421-l tup l-02 selectot

and moving contacts or of pairs operating substantially simul-

Any set of through-current
110 frilllSitiOl1
inlpulance

carrying

contacts

which has

translbmcr
421-11-10

filled in circuit betwern the winding and the rontac~s and which does

A dcvicc dcsigncd to carry, 1~1 IIO~to ittake or brmk current, used in coll_junction with a diverter switch to sckct tapping conrlections.
421-11-03 diverter switch

Jlor switch auy current.

niaiii switching

contacts

A switching devic.c used in conjuuclion with a lap selector to carry, make and break current(s) in circuits which hav.e already been selected.

Any SCIof contacts which has no transition inlpcdallce fitted in circuit hctwccn the Iransl'omer windilig and thr co~~tacls and hrcaks I he rurrcn~. 421-11-11
triiiisitioii contacts

421-11-04 selector switcli

AJIY set ot' COIJI;I~IS whcrc ;I transilion inlpcdancc is in scrics wilh Ihc Iransforliicr windings iInd tlrc cClJlt;lc!S.

421-11-12 cirriilatin): current

device capable of making, carrying and breaking current, combining the duties of a tap selector and a diverter switch. 421-l l-115
cllallge-over

A switching

selertol

That part of the current which flows I hrouSh the fransition iunpcdancc at the tinlc when iwo hppings art` bridged during :I Iill)-CtJilJJgc opcralion iIt\d which is due to the voltage dil'fcrcnce IX~WCCII the Iill)l)iJJgS.
421-11-13 switched current

A dcvicc dcsigmd to carry, hul WI IO make or break, current, used in comec`liou with a hp selcctororselrctar switch 10 cnahle its c(J1Ibcts and the connected tappings IO IX used more than once w1Jc11 nmving froru one cxtrctne position IO Ihe other. 421-11-M transition
impedance

The prospcclivc currcIII IO he broken during switching operation by rach set of main switching or transitioll COIII;I~`IS incmrporaled ill IJICdivcrtrr s\vitrh or selector switch.

421-1 l-14 recovery voltage

A resistor or reactor consisting of me or more units bridging the tapping in use and the tapping next to be used, for the purpose of transferring load from one tapping to the other without interruption or appreciable chaIlge in the load current, at the salne tiny: limiting the circulating current for Ihe period that both tapping are used. 421-11-07
driving nlechunisni

The power I`rec~ucncy voltage which appears across each set of 1uai11switching or transition contacts ofthr divetier switch nr sclcctor switch after lhcsc ronlack have hrokrn the switched current.
421-11-15 tap-change apemtion

The n~rans by which thr drive to the tap-changer actuated.

is

The complctc scquCiICc ofevcllts from the inititatioll to the cc~ruplc~ic~~~ of thc tra tisilic~~l of 1hc lhrough-~urreJlI
C'rronl one tap of the winding to an adjarcnt enc.

1s 1885 (Part 38) : 1993 IEC Pub 50 (421) (1990) 421-lf16 cycle of operation The ulovcment of the tap-chauger from one end of its range to the other awl themturu to its original position. 421-11-17 rated throu~:h-current The current Ilowing through the tap-changer towards the exterual circuit, which the apparatus is q~ahle of tra usferriug from oue tapping to the other at the relevant rated step voltage and which can be carricd coutinuously. 421-11-18 maximuui
lure

intended to be cnnt~ected to successive tra usfnruier. 421-11-20 maximum rated step vciltage

tappings

of

The highest u~lue ol' thr rated step vnltagc for which the tap changer is designed. 421-11-21 m&her of inherent tapping positions The highest uurnber <)ft;lppiug positions for half a cycle of oyeratinu for which tap-changer cau lx used according to its design. 421-11-22
the

rated through-current for which both tcutpm-

The rated through-currcut 421-I 1-19 r;1tet1 step Wkl#

iiumber of service tapping positions The uumlm of tilppiug positions fnr half a cycle of opcratinu fnr which :I tap-~lutugcr is used in :I trausfnrmcr.

rise of'tllc contacts and lllc service duty lest illI~)ly.

For each wluc OT riitccl through-current, pcru~issiblc vnlt;tgc bctwrcn tcrnlitxlls

tlie highest which are

421-12-01 motor-drive mechanism . iucnrp<)rates au electric

421-12-05 limit switch An clcctomcchaniral device prcvcuting operatinu of the tap-chaugcr Ixynud au CII~ position hut allowing operatiou towards the opposite dircctiou.

A drive 1ucchanis111 which uiotor aed coiitrnl circuit. 421-12-02 step-by-step control

Electrical arid mechanical devices stopping the motor drive u~echituistu after rornplctinu of a tap change iudcpeudcntly of the operating sequence of the control switch.

421-12-06 mechanical cud stop A devirc which physically prcvcuts operation of tapchanger bcyoud either cud position but allows operation tOWildS opposite direrlion.

421-12-03 i;~p position An electrical, for indicating 42 I- 12-04 tap-change in progress indicator thilt the ntotor-drive mechanism is indicator mechauioal or electrnmechanieal device the tap position of the tap-changer. 421-12-07 parallel control devices Electrical coutrnl devices to parallel opemtiou of several piugs, all tap-changers to the avoid divergence of the ulceha nisms. tt1ove, in the case of transformers with taprequired position ad to respective motor-drive

A dcvicc indicating operaliug.

IS 1885 (h-t 38) : 1993 IEC Pub 50 (421) (1990) 421-12-W emergency AII electrical, tripping device 421-12-10 operation counter A device iudicatiug accomplished.
the uumher of the tap-changes

ulechanical, or electromchauical device for stopping the motor-drive ~uccha~~is~u at auy time in such 21way 111at a sprcixl ;rctioll has IO be perforu~ed Idore the IlrXl lilt)-CtlilllFCot>eritticlllciitl be starled.

421-12-o')

421-12-11 nm~ual operation of motor-drive mechanism

An electrical device yreveatiug or intcrruptitig oyeratiou of the motor-drive mechanism for the period in which an overcurrent exceeding a preset value is flowing in the trasfornier winding.

Operation of the tap-rhangcr tuauually by a mechanical device, blocking at the same time operation by the electric motor.

11

IS 1885 (Pat-t 3X) : XYY3 m: I'dI 50 (421) (l990)

INDEX
M
main contacls main switching ~;IIIUIII operation maximum maximum mechanical contacts of motor-drive mechanism 471-l 421-l 1-W l-10

421.12-11 47-1-l 1-N 421-l 1.18 4,1-17-06 42 I -05-05 42l-l,-111

rated step voli;~ge ra!ed ihrough-current end stop

minus tapping motor-drive change-over circulatinp common concentric
conneclion continuous core-type core-type corrrsponding cyclr

mechanism

selector current

4L1-11-o 421-l 4'I-03471-lo-09 l-11 ncutrnl 13 no-load no-load reactor. current loss dry-type dry-type rcactot transformer (of a lrans411-l!-`1 411-11-22 three-phase nc`utral terminal

N

winding windinc
synihol ratcd reactor currenl (tleprevalcd) Cdeprcc;lt~d)

4,1-03-10

421~04-06 42 l-0 I -0X
4'1-01-117

noo-etlcapsulated-winding I,c,n-rnc;~ps~~latcd-winding

lransformer lerminals

411 -OL-03 421-l l-16

,pcr;rlion of <

non-uniform insulation of :I winding former or of a reactor) number of inherent tapping tapping positions positions numhcr of scrvicc

1)
delta diverler driving dry-lype dry-type connection switch mechanism reactor transformer

421-10-02 411-11-03 411-11-07 421.01-17 `111~(II-16 oil-immrrscd oil-immersed on-load type reactor
~ypc

4'1-01-1s 421-n-14 471-11-01 4'1.11).03 4~1-lrl-trs 4Ll-l_?-Ill 41 I- 11-09 I'

transformer

tap-chang:er

open delta connection open windings

471~111.OS 421.l'-m3 4'1-Ill-.!1 42 I-O I -20 421-03-17 1; full-power lapping (; grounding . transformer (ISA) 4'1-01-0s 421-05-14

operalion overcurrent .

coun!cr Hocking device .

p:br;lllcl control phase differcncc phase winding plus tapping

dcvict,s (for 8 Iransformer)

471-17-07 47 i-1 o-oh: 42 1 - 1 O-118 42 l-03-02 4'1-05-04 42 1-o I-0 1 411-03-06 42 I-05-02 K

phase displacemcn~

power irnnsformcr primary principal winding lapping

H
Ihighest voll;lpc_for cquipmcnl li,, (applic;lhle lransfotmer or reactor winding, high-vollage winding I impedance voltage: 31 rated current pal tapping) intermcdiatc-voltage winding I, Lehlanc limit connection 42 1 - 1 O-07 421-12-M 4.!1-O'-01 42 I m-03 (I&A) 421-11-01 41 l-03-04 (for thr princi 47 I-07-01 4'1-03-0s lo a 42 1-09-0 1 rated current. 47 l-03-03 raled current continuous of an arc suppression coil or 42 l-04-06 4'1~04-m 421-04-05 4" I-04-03 lrvrl 42 l-09-02 4'1-04-04 current 42 1 -n4-07 421-l 411-l maximum (of a transformer) l-19 l-17

rated current (of a winding shunt reactor) rated frequency rated insulation rated power rated short-time rated step voltage rated through-current rated through-current, rated vol~ape ralcd voltage ratio of a winding

of a

transformer

swilch

421-11-18 42 1.(!4-0 1 42 I -04-o:! 421-11-14 421~OS-15

line terminal load loss load-tap-`changer low-voltage

rrcovery

voltage tapping

winding

reduced-power
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IS 1885(Part 38) : 1993 IEC l'ub 50 (421) (1990)
regulation For a sprcified load condition S sandwich Sroll sealed selector separate series series series winding?; connr~lioa iransfomrr winding switch winding reactor transformer v.Gnding rcacior (deprecated) (deprecated) of :I pair of windings uniform insolation or of a rcaclor) of a winding (USA) transformer lapping tapping lapping lapping tapping tapping power range slep vollagc voltage of a winding ralio (of a pair of windings) of a winding 421-05-12 471~OS-10 42 l-OS-07 42 I-OS-06 42

quantities

I -05-I 1

SCalCd reaclor secondary

4'1-ns-1kx 4'11-12-03 411-11-n' 4~1~n8-01

lap posilioa tap selerlor trmperaturc lhrcc-phase three-phase total losses transition transition

indicator rise earthing neutral c~nlacls impedance transformer reactor

42 I-01 -05 42

1-o1-M I

411-06-05 471-11-l 411-11-06

set of conlacls shell-lype shell-type whorl-circuit shun1 reactor winding coo~rol load loss current `r slahilizing srep-by-step supplementary switched trallsfouucr impcdancc

IJ
(of a transformer

V
voltage drop or rise (regulation) loadcondition W winding wye connrclion ((ISA) for a specified

slar connection

Y
Y connection

(IISA) %

zero-sequence ing) ligxap-ronncclion

impedance

(ufa

polyphasc

wind-
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